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Soil leading rates

u Howi they are used
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Site and Soil Evaluation for Sewage Treatment and Dispersal

Soil Description ODH Soil Evaluation Form

Shapsshot/photorof the verticall profile:
Information used forlandfuse planning.
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ODH Soil Evaluation Form -
continued

ODH Soil Evaluation Form

Formi developed in 2006 tol previde a F-orm) setsithe minimum reguired datalnecessary.
standard format: toi record information on tsc%.gomplete 4 20l 2yaluation for 2 homs it
sitelconditions; soil'characteristics and

limitations and other risk factors. In addition to the fierm there!isianlinstruction

manuall for using the form.

OEPA adopted for useiin onsite ! s
evaluations Eormi and instructionsican be accessed at ODH
; STiSidesign forms and. resources website.

Site and Soil Evaluation for Sewage Treatment and Disparsal

Soil Morphology
(Profile Description)

Soillmerphelogy;is Used to describe the physical
characteristics that make up a soilt The characteristics
that make up morphology will help’paint aidetailed
picture of'the soil profile that then can|be used te help
determineiits effectiveness for certainland use
applications. Morphology is the characteristics that make
up: soil classification.
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Site and Soil Evaluation for Sewage Treatment and Dispersal
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Limiting Conditions/Risk Factors

Site and Soil Evaluation for Sewage Treatment and Dispersal
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Limiting Condition/Risk Factors

Intended! to' summarize soilldescription
and capture critical information as it
relates to the performance; ofi the system.

Points out certainiissues and areas of
concern to thosel evaluating| the
description.

Site and Seil Evaluation for Sewage Treatment and Dispersal

What are Soil Loading Rates?

A'meastrement oft how! fast We'caniexpect
water'tor move into and through the solil.
(2! different rates)

w Infiltration’ Loading Rate

u Linear Loading Rate

Infiltration Loading Rate

Tihe rate wastewater entersi the soil, which
IS limited by cloggingl layersiand controlled
by’ the nature of both the clogging| layer:
and the sail.

Clogging layersiimpede;water: infiltration
and reduce loading below maximumirate
of unclogged soil

= Tyler and Converse 1984, Bouma 1975
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Infiltration Loading Rate Infiltrative Loading Rate

Infiltration - Measure oft how! fast water:

enters soil fromthe surface. (or entry
point)

Saturated: flow?

Sketch by - Dr. David Lindbo — NCSU

Hydraulic Linear Loading Rates Hydraulic Linear Loading Rates

Tihe volume of Wastewater that the soil
surrounding) a Wastewater infiltration
system' canitransmit far eneugh away:
firom th_e infiltration sgrfgce sych that it no OheatirtaatE o
longer influences the infiltration of

additional wastewater.

Percolation - The rate ofi water movement
“within®the soil profile.

Tyler and Converse 1984

l «— Contour Lines

Z Soil Treatment Area
(Drainfield)

~

Direction of Ground water Flow

Direction of Ground water Flow.
Hha

Sketch by - Dr. David Lindbo — NCSU

Sketch by - Dr. David Lindbo — NCSU



Soil Properties that Affect Water
Movement
liexture S
Structure |
Consistence
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Infiltration Loading Rate

(1) Soil infiltration loading rates, including basal loading rates for sand fill systems, shall be

based on effluent quality and on soil structure, grade and shape, texture, and consistence and
shall be determined through reference to soil evaluation information and the loading rate
estimates in table 3 of this rule.

(a) The selection of soil loading rates based on effluent quality shall be limited to a rate
for septic tank effluent or a rate for pretreated effluent meeting the CBOD- and TSS
standard under rule 3701-29-14 of the Administrative Code.

(b) The structure, texture, structural grade and consistence of the most limiting in situ soil
layer within six inches of the infiltrative surface, or basal surface if applicable, shall be
used to determine a soil loading rate, unless the soil layers below the upper six inches are
significantly less permeable.

(€) The selected soil loading rate for the site shall be used to determine the total square
feet of infiltrative surface or basal area required for the soil absorption component. The
daily design flow is divided by the selected soil loading rate to caleulate the minimum
square feet of infiltrative surface area required for soil absorption.
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Loading Rate Table

©Ohio: has been using the 2000/ E: Jerry
Tyler Table

Sewage Rule Advisory' Committee has
proposed a'loading rate table specifically
fior Ohio. Modified' after Tyler, 2006.

RAC Recommendations

Retain the 120 gallons/day/bedroom
design flow with'ne adjustmentsito
loading rates:
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Hydraulic Linear Loading Rate

(2) The HLLR shall be used to determine the minimum required length of the soil absorption
component or basal area parallel to surface contours and shall be based on soil characteristics,
land slope, site conditions, infiltrative distance, and the nature and depth to limiting conditions.

(a) The HLLR shall be determined based on the soil evaluation information with
reference to table 4 to determine the rate based on the soil conditions, slope and
infiltrative distance.

(b) The minimum length of the soil shall be by
dividing the daily design flow by the hvdrauhc linear loading rate selected from table 4 of
this rule.

Hydraulic Linear Loading Rate
Continued

(¢) The soil horizon selected to determine the hydraulic linear loading rate shall also meet the
following requirements and may be adjusted as follows with approval from the board of health:

(i) The most restrictive soil horizon wi the infiltrative distance shall be nsed to
determine the HLLR.

(11) Low permeability soil horizons located between the infiltrative surface and lhe
limiting condition may be excluded from the of HLLR if the

thickness is less than twenty per cent of the infiltrative distance upon concurrence of the
designer and the board of health.

(iii) Any soil horizon below the depth of the required minimum VSD may be considered
to be a limiting condition when selecting the HLLR.

Hydraulic Linear Loading Rate
Continued

(e) HLLR for STS designs with greater than twenty-four inches of in situ soil within the
infiltrative distance may be adjusted with concurrence of the designer and the board of health as
follows:

(i) Up to two gallons per day per foot may be added to the selected HLLR value in table 4
of this rule where fractured glacial till is the uppermost limiting condition.

(i) Up to three gallons per day per foot may be added 1o the selected HLLR value in table
4 of this rule where fractured bedrock is the uppermost limiting condition or highly
permeable material is present above the limiting condition not to exceed ten gallons per
day per foot.

(i) Up to three gallons per day per foot may be added to the selected HLLR value in
table 4 of this rule where no limiting condition is present within sixty inches of the
natural ground surface.
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Hydraulic Linear Loading Rate
Continued

(d) Adjustments to the HLLR for designs shall be considered by the designer and may be
required by the board of health based on the following site conditions:

(i) Where the infiltrative distance is less than eight inches, the HLLR may be decreased to
reduce the risk of flooding of the trench bottoms, seepage at the toe of mounds or
saturating the soil around drip tubing. Designs shall also consider decreasing the HLLR
where the flow restrictive layer, seasonal water table or infiltrative surface is less than
eight inches below the original ground surface to reduce the risk of inadequate dispersal
of sewage and surfacing of effluent; or

(i1) When the distance to the limiting condition falls near the boundary between the
columns for infiltrative distance on table 4 of this rule, designers and boards of health
may choose the appropriate HLLR or modify the HLLR.

Hydraulic Linear Loading Rate
Continued

(f) If site and soil condltlons indicate hcvnzomal subsurface flow volumes will be greater than
normal, the minis I L isolation d shall be increased in undisturbed areas
around the perimeter or d lope of the soil P i as necessary for adequate
dispersal and prevention of surface seepage.

{(g) A soil absorption component may be split into two or more portions or zones to meet the
required HLLR for each portion or zone.

(h) The calculated length along contour for soil absorption components using the linear loading
rates specified in table 4 of this rule can be decreased up 1o ten per cent for new construction on
existing lots upon the effective date of the rules, and up to thirty per cent for replacement sites to
allow installation based solely on site imitations. Where reductions i length along contour
between twenty and thirty per cent are allowed, low pressure or drip distribution of effluent into
the soil absorption component shall be required s specified in rule 3701-29-15.1 and appendix
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Table 2. VSD and in-sifu soil requirements

Paragraph Limiting Condition

=

s

Minimum VSD
(inches) n-situ

Minimum unsaturated
within

infiltrative distance

(inehes)
Limiing condition not specified in this table.
Fractured andlor Karst badrock
Ground water or aquifer

Other limiting conditions identified in soil evaluation or by the board
of health as having high risk or not mesting 3701-26-15 (&)

Highly weathered soils with weak structure or low to very low
permeabliity developed on the low ime til plains are presznt

Pershed seasonal water if not established by board of health 12

Perched seasonal water as established by a board of health e-18 618

(E)  The required minimum vertical separation distance of thirty-six inches and the required minimum in situ

sail thickness of twelve inches within the infiltrative distance shall be required when the following site

conditions are present:
(1) Fractured and karst bedrock;
(2) Groundwater or an aquifer; or

(3) Other limiting conditions identified in the soil evaluation or otherwise identified by the board of
health as having a high risk of not meeting the requirements of paragraph (A) cf this rule.

Table 2. VSD and in-situ soil require

Paragraph eting Conditon

Minimum VSD Minimum unsaturated
finches) in-situ soil within
infiltrative distance
(inches)

Limiting condition not specifisd in this tsble
Fractured andlor Karst bedrock
Ground water or

(E)(2)  Otnerlimiting conditions identifed in soil avaluation or by the board
f haslth 3 having high risk or not masting 3701-20-15 (4)

Highly westharad sols with wesk structire o low 1 vary low
permeabity deveioped on the low fme bl plsins ar present

Parshed ssasonalwater f not estabiished by bosrd of hasith 2

Perched seasonal water as established by a board of health ez

(G) Except for paragraph (E) (F} and (H) of this rule, when a seasonal water table is present, the board of

health may establish a vertical separation distanice no less than six inches and no greater than eighteen

inches, with a required minimum thickness of in situ soil within the infiltrative distance of no less than six
the

inches when effluent is discharged to the soi absorption component. Unl
board of health, the vertical separation distance to the seasonal water table shall be twelve inches, and
the required minimum thickness of in situ soil beneath the infirative surface shall b eight inches when
effiuent to the soil absorpl P e

A board ofhealth may stablsh th requred miimum vertal separaton distance of greater than zero
inches and less than six inches, ai equired minimum in situ soi thickness within the vertical
Separation detance of grester than z2ro inches and 1e2s than s mehes where the Seasenal water table
is present and the sewage effluent is pretreated to less than one thousand fecal colform CFU per one
hundred milllters. The infitrative surface shall not be placed below the depth of the seasonal water
table.

Table 2. VSD and in-situ sail requirements
Paragraph Limiting Condition

R T ——

(E)1)  Fractured andor Karst bedrock
(E1(2)  Ground water or aquifer

(E}(3)  Other imiting conditons identfied in soil evaluation or by the board

of health as having high risk or not meefing 3701-20-15 ()

Highly weatherad soils with weak structure o low o very low
pemmesbiliy developed on the low ime til plsins are present

Perched seasonal water if not established by board of heaith

Perched seasanal water as established by 3 board of health

3/23/2015

Minimum VSD

finches)

(D) Exceptfor paragraphs (E), (F) () and (H) of this rule, the required minimurn vertical separation distance
shall be eighteen inches, and the required minimum unsaturated in situ soi thickness within the infilrative

distance shall be eight inches, to all limiting conditions

Table 2. VSD and in-situ soil requirements
Paragraph Limiting Condition

o Limiting condition not specified in this table

(EN1)  Fractured andlor Karst bedrock
(E)(2)  Ground water or aquiter

(£1@)  Otherimiting concions dentifed in ol aluation or by the board

of health as having high risk o not meating 3701-28-15 ()

Highly weathered soils with weak structure or low o very low
permeability developed on th low lime il plains are present

Perched seasonal water if not established by board of health

Perched seasonal water as established by a board of health

Minimum VSD

Minimum unsaturated

finches) in-situ soil within

infiltrative distance
{inches)

618

The required minimum vertical separation distance of twenty-four inches, and the required minium in
situ soil thickness of eight inches within the infiltrative distance shall be required fo seasonal water table

when highly weathered
lime il plains are present.

soils with weak structure or low o very low permeability developed on the low

Soil Depth Credits

(L) Soil depth credils for infiltrative surface elevation, pretreatment pathogen reduction, low
00

pressure and/or timed
accordance with this chapter:

istribution shall be used as follows and in

(1) A one-to-one equivalency soil depth credit shall apply to soil absorption components
that elevate the infiltrative surface above the ground surface to meet the required VSD
through the use of sand fill material as specified in appendix B to rule 370 of the
Administrative Code, or other materials as approved by the director.




Soil Depthi Credits - Continued

(2) Soil depth credits shall apply for pathogen reduction by pretreatment components as
authorized by the director for cmuenl meeting the fecal coliform treatment standards and
p f rule 3701-29-14 of the Code.

(1) Less than or equal to ten thousand fecal coliform CFU per one hundred
milliliters or 5150 E. coli CFU per one hundred milliliters allows for a twelve
inch soil depth credit;

(2) Less than or equal to one thousand fecal coliform CFU per one hundred
milliliter or 515 E. coli CFU per one hundred milliliters allows for a twenty four
inch soil depth credit;

(3) Less than or equal to fwo hundred fecal coliform CFU per one hundred
milliliters or 103 E. coli CFU per one hundred milliliters required for restricted
surface application; or

(4) Less than or equal to twenty fccul colll‘om\ CFU per one hunrlmd milliliters or
10 E. coli CFU per one required for surface
application

Picture courtesy of ODH

Considerations for Design

LHD adopted 6/ VSDito water table
VSD; 18“te dense:till

VSD) 36" te bedrock
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Soil Depth Credits - Continued

(3) A soil depth credit of twelve mches shall ﬂpply when distribution to the sml

absorption area provides for timed dosing at each point of

not to exceed one quarter gallon per dose using a uniformly spaced orifice density

applying no more than one gallon per four e feet ofinfilrative area for each point of
per day. A soil with the

appendix C to rule 3701-29-15 of the Ad.mlmsn'am'e Code shall be eligible for this soil

depth credit when the provisions of this paragraphare met.

(4) A soil depth credit of six inches shall apply when low pressure distribution 1o the soil
absorption area provides for time dosed, uniform distribution of effluent to the i
surface of leaching trenches when the provisions of rule 3701-29-15.1 and

nd Sail Evaluation for Sewage Treatmant and Dispersal
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Site and Soil Evaluation for Sewage Treatment and Dispersal
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Options for example 1

Elevateiwithisand fior 1 te) 1 depth credit:

Pretreatment: for depth credit

= 1 fit depth credit Would allow!for tiench
bottomiat 7

= 2 fit depth credit no deeper: than 15
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I| R Sito and Sail Evaluation for Sewage Treatmant and Dispersal
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Sizing for 3 BR home
3'bedroomrhome (120 gal/bedroom)

360/0.4 = 900 sq/ft

900*0.25 = 225 sq/ft

900+225 = 1125 sg/ft total

360/2.4 = 150/ ft trench length.

150ft * 2ft = 300sq| ft/trench

1125/300/ = 3.75 trenches — (4-150ft trenches)




Sita and Soil Evaluation for Sswage Treatment and Dispersal
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Sita and Soil Evaluation for Sswage Treatment and Dispersal
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Site and Soil Evaluation for Sewnge Treatment and Dispersal
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Considerations for Design

LHD adopted 12 VSD to water: table
VSD 18" to dense till

Options for example 2

Shallow! trench

Engineered drainage

Depthi credits

u Pretreatment — (would need <1000 CEU)

u LLow!pressure distribution— (6" depthi credit
and sizing| reduction)

soL o o

secse
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Sizing for 5 BR home
5ibedroomrhome (120 gal/bedreom)

600/0.6/ = 1000 sg/ft

600/2.7 =222 ft tiench length.
222ft * 1.5ft = 333sq fit/trench
1000/333 = 3itrenches
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I L‘ R Sita and Soil Evaluation for Sowage Treatment -nd:«.—m\
. nee

H L Il_. R Sito and Soil Evaluation for Sewage Treatment and Dispersal

.—=—Engineered Prainage

— e =]

. o ol o | o | o [T [T e | o [ e mesirn
~ o | = e e e~

Bt ) - 1 0] u n

w | o = K B

w | B[ e e S e | = [ ] = | =] ®

I T T e e I I I N T I

11



T YT
XTI

ws | "

Options Options Options

Ultimately: weionly locked at a couple

diffierent options withithese'examples.

V/SDs' control your starting point
Infiltrationi stirface canigo alleng way
Depthi credits canigoia long| way.
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Sizing for 5 BR home
w/Engineered Drainage

5 bedroomhome (120 gal/bedroom)
600/0:2' = 3000 sq/ft

3000*0.25 = 750 sq/ft

30004750 = 3750 sq/ft total

600/2.5 = 240ift trench length.

240ft * 2ft = 480sq fit/trench
3750/480 = 7.8 trenches — (8-240ft trenches)

Questions?

Matthew: Deaton — CPSS

614-562-5659
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